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The eﬀort of sixth-industrialization of Chinese mushroom 
production by using refrigerated containers
― A case study of Sun Mine Co., Ltd. ―
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Abstract
　After implementing “the law related to creating new business by using regional resourc-
es by farmers and ﬁsheries, and to promoting usage of the agricultural, forestry and ﬁsher-
ies products （the sixth-industrialization law）,” the activities that called “sixth-industrializa-
tion” such us combining primary industry with secondary and tertiary industries to create 
new businesses to promote domestic agriculture have been spreading across the country. 
Also Ministry of Agriculture, Forestry and Fisheries of Japan set “business plan certiﬁca-
tion based on the law of sixth-industrialization and local production for local consumption” 
and encourages sixth-industrialization activities. Because of this situation, sixth-industrializa-
tion has gathering attention nowadays.
　However, when a farmer, who is the specialist of agriculture, combines other industries, 
it means that combining not only advantages, but also disadvantages of them. There is also 
a comment that such combination is inconsistent with the rationality of the social division 
of labor. Therefore the purpose of this paper is to try to examine the business model of a 
non-agricultural company named Sun Mine Co., Ltd. which takes part in sixth-industrializa-
tion to diversify its business rather than agricultural company.
　Sun Mine has been started as a part of a business division of Sanei Co., Ltd. and con-
ducts produce and distribution of Chinese mushroom by refrigerated containers. The refrig-
erated containers are suitable for plant factory because of the eﬃciency of temperature 
regulation, and can produce the mushroom year-round stably. The company also has two 
types of distribution channels, and one of them is a recycle system from raw mushroom to 
processed food. This type of business model is suitable for some other agricultural prod-
ucts therefore it is one of the good examples for sixth-industrialization when non-agricultur-
al companies diversify their business.
（　　）
＊（Specially Appointed Associate Professor）
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１．Introduction
　After implementing “the law related to creating new business by using regional resourc-
es by farmers and ﬁsheries, and to promoting usage of the agricultural, forestry and ﬁsher-
ies products （the sixth-industrialization law）,” the activities that called “sixth-industrializa-
tion” such us combining primary industry with secondary and tertiary industries to create 
new businesses to promote domestic agriculture have been spreading across the country. 
Also Ministry of Agriculture, Forestry and Fisheries of Japan （MAFF） set “business plan 
certiﬁcation based on the law of sixth-industrialization and local production for local con-
sumption” and encourages sixth-industrialization activities. Because of this situation, sixth-in-
dustrialization has gathering attention nowadays.
　However, when a farmer, who is the specialist of agriculture, combines other industries, 
it means that combining not only advantages, but also disadvantages of them. There is also 
comment that this is inconsistent with the rationality of the social division of labor. There-
fore the purpose of this paper is to try to examine the business model of a non-agricultural 
company named Sun Mine Co., Ltd. which enters into agricultural production by sixth-in-
dustrialization to diversify its business rather than agricultural company. From this compa-
ny’s case study, this paper deﬁnes the advantages and disadvantages of the company and 
point out the development of this business model.
２．The problems of sixth-industrialization
　The word “sixth-industrialization” is a coined term meaning combination of primary, sec-
ondary, and tertiary industries to promote domestic agriculture to increase consumption of 
agricultural products by creating now businesses （MAFF 2010）. This term was formulated 
by Imamura （1998
1）
）, but farmers process and sell their products over a period of years.
　Hidaka （2011） pointed out that the problems of a farmer’s ownership of processing, dis-
tribution, and retail sectors for sixth-industrialization because each the sector specializes 
speciﬁc business to avoid risks and costs of owning an all manufacturing. If a farmer com-
bines other sectors, the farmer also combines the risks and costs of the sectors
2）
. This argu-
ment focuses on the problem of internalization of relations of production.
　Chitose （2011） pointed out that the concept of sixth-industrialization has been increasing 
its range recently. In the past, the concept gradually means a farmer’s diversiﬁcation to 
produce processed food by using his own agricultural output, but the concept now involved 
agriculture-commerce-industry cooperation
3）
. In short, the concept in the past means a farm-
（　　）
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er’s internalization of relations of production, but now it includes externalization of relations 
of production. These arguments emphasize the importance of focusing internalization and 
externalization of farmers’ relations of production when study sixth-industrialization.
　On the one hand, Hotta （2012） pointed out that mismatches inter economic agents cause 
a diﬃculty of opening up to a new market. The ﬁrst mismatch is between farmers and ﬁ-
nal consumers that “ﬁnal consumers tend to choose their consumption avoiding relatively 
expensive foods, even are interested in the foods （Hotta 2012 p. 15）.” This mismatch tends 
to happened not only in sixth-industrialization, but also in other food consumption. The sec-
ond mismatch is between farmers and processors that “farmers want to sell their irregular 
products as processing materials, but processors want regular products which are suitable 
for machine processing （op. pp. 14―15）.” One of the most important things for sixth-indus-
trialization is reuse irregular products for production to reduce disposal loss and generate 
proﬁt at the same moment, therefore this second mismatch hampers doing sixth-industrial-
ization activities.
　On the other hand, Hotta （op. pp. 40―42） also pointed out that the lack of knowledge ac-
cumulation for starting and operating sixth-industrialization. Indeed there are many agricul-
tural cooperatives in the country, and they have knowledge, skills, and distribution chan-
nels for speciﬁc agricultural products. However, the system of agricultural cooperatives is 
only for raw products, not for processed products
4）
.
　From these aspects, this paper will determine the advantages and disadvantages of the 
business model of Sun Mine Co,. Ltd. which is a manufacturing company trying sixth-indus-
trialization for diversifying its business by agriculture.
３．History of Sun Mine Co., Ltd.
　Sun Mine is a Chinese mushroom producer by using mushroom beds in refrigerated con-
tainers. It was established as a business division of Sanei Kogyo Co., Ltd. in 2011. The 
mother company, Sanei, is a subcontractor of a bearing production company therefore the 
company does not have any knowledge and skills for agriculture. Because of the collapse 
of Lehman Brothers in 2008, Sanei’s production was decreased dramatically, and the presi-
dent decided to diversify company business to de-concentrate production ﬂuctuation risk. 
This was the start of the agricultural business of Sanei.
　Since the president is familiar with microbe study by using an incubator, he conceived a 
new idea for mushroom bed cultivation by using a refrigerated container as an incubator, 
and tried to test glowing by 15,000 mushroom beds in a container. In the result, it was 
realized that gross weight of 150 kilograms of Chinese mushroom could be harvested, and 
the gross sales were 1.5 million yen. Therefore Sanei started mushroom production as a 
（　　）
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new business division.
　Since Sanei is a subcontractor and specialize to produce intermediate goods （lower addi-
tional value product）, the president aimed to produce consumer goods （higher additional 
value product） by this new project. Hence the president got “sixth-industrialization approv-
al” from MAFF at the same time with commercialization in 2012, and began to try to pro-
duce processed food by using irregular mushroom to reduce disposal loss. After that, the 
company expands mushroom production division, and then separates the division as an in-
dependent company in January 2015.
４．Characteristics of mushroom bed cultivation
　There are two ways of Chinese mushroom cultivation method ; the ﬁrst is raw wood cul-
tivation, and the second is mushroom bed cultivation. Mushroom bed method produces 
mushroom 120 days although raw wood method takes two years, hence former is more 
suitable for commercialization. Moreover, Chinese mushroom grows slower than other 
mushroom species, thus there are less large competitors in the market.
　Mushroom bed method is composed 5 production processes ; bed adjustment, inoculation, 
mushroom generation, harvesting, and shipping （Hokken 2015）. In the mushroom genera-
tion process, mushroom bed will generate mushroom reacting outside stimulations. This re-
action makes it possible to control mushroom generation artiﬁcially.
　On the other hand, since Japanese people have Chinese mushroom eating habit for a 
long time, the demand is more stable than other kinds of mushroom from outside country. 
Dried Chinese mushroom having a longer shelf life also used for various traditional Japa-
nese foods hence its demand stable. For these reasons, Sanei decided to enter into Chinese 
mushroom production.
５．Advantages of container cultivation
　Mushroom bed cultivation needs a greenhouse to stabilize temperature, but a refrigera-
tor container can keep temperature more eﬃciently than a greenhouse, and it can reduce 
cost and increase productivity.
　Since the container encapsulates itself perfectly, it is easier to control inside temperature, 
and adjust mushroom generation and harvesting period. Moreover, it can be able to wash 
inside the container and keep clean environment for cultivation. If disease outbreak occurs 
inside a container, the damage is possibly prevented only inside of the container.
　On the other hand, a container is cheaper than a greenhouse, and easier to mover and 
（　　）
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set because of a movable asset. By these characteristics of the container, the container cul-
tivation can increase and decrease production scale by unit, and economize small space.
６．Production system
　Sun Mine which is independent from Sanei’s mushroom business, cultivates four groups 
of 24,000 mushroom beds, and one group has 4 containers of 6000 beds （each container 
has 1500 beds）.
　The cultivation period is about 120 days and harvesting period is about 150 days from 
ﬁrst harvesting. In the start and end of harvesting period, mushroom generation tend to 
be unstable therefore Sun Mine overwrap cultivation periods some groups for year-round 
produce （see ﬁgure 1）. The average production amount is 120 kilograms per day.
７．Marketing strategy
　Opening up the new market is necessary not only for sixth-industrialization, but also for 
launch a new business. Since Sanei is a manufacture and did not have any channels for 
selling agricultural products when it start mushroom business, the company chose consign-
ment sales contract to research demand for their Chinese mushroom. The result shows 
that the demand increased in winter and decreased from May to Jury, and the average 
unsold is about 30 percent.
　On consignment sales contract, some amount of disposal loss is unavoidable because the 
consigner is due to pick up the unsold. Therefore a farmer wants direct transaction with a 
retailer but the retailer wants large amount and stable year-round dealing. If a farmer pro-
duce small amount of product or unstable delivery, a retailer will not make a contract with 
him. Hence Sanei chooses consignment sales contract for selling raw mushroom and replac-
es the unsold to new mushroom every day, also uses the unsold to process for dried mush-
room. By this strategy, the company’s consumers can access fresh mushroom every day, 
（　　）
Figure 1 : The production cycle
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Group 1 cultivation harvesting cultivation harvesting
Group 2
Group 3
Group 4
Source : Hearing from the president of Sun Mine Co,. Ltd. by author
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the quality of dried mushroom is increased, and disposal loss is reduced.
　Sun Mine tries to do new strategy, “tasting and selling,” to open up new selling channels 
nowadays. This strategy is selling own mushroom inside a retail store in front of the vege-
table shelves with tasting and oﬀering recipes for dinner. Since consumers who visit vege-
table shelves tend to do cooking by themselves, most of them are interested in the tasting 
and the recipes, and mushroom sales tend to increase. Because the president has conﬁ-
dence for his mushroom quality and the production management, he created this method.
　However, a complex retail store is diﬀerent from a retail store and increasing number of 
consumers who taste the mushroom does not link with the sales amount. Consumers at a 
complex retail store tend to go shopping for clothes or sundries ﬁrst, and then come to see 
food just before their leaving. Therefore when consumers taste the mushroom just after 
their coming to the store, they tend to forget about mushroom when they leave the store.
　On the other hand, there are many diﬀerent tendencies at a suburban big shopping mall. 
At the big shopping mall, for example, sales amount tend to be lower in the morning hour 
because of fewer visitors, or when the store is crowd with families, the linkage of tasting 
numbers and sales amount relation will be unstable and uncertain, and so on.
　These are point out the importance that when and where a product should be promote, 
observing visitors to realize potential consumers, and understanding speciﬁc characteristics 
of the stores. These kinds of importance can learn from selling experiences more than 
from books or interviewing. From this aspect, tasting and selling strategy is suitable for 
collect information to open up the new selling channels.
　Moreover, Tasting and selling strategy sometimes brings a chance of direct transaction. 
Gaining repeat customers of own product at a retail store, the retailer considers to con-
clude a constant direct transaction with the producers to diversify the store shelves. When 
a producer proposes a direct transaction to a retailer without any sales performance evi-
dences, the retailer probably refuses or haggles because of inventory risk. That is why 
Sun Maine emphasizes on tasting and selling strategy.
８．Sales channels
　Choosing a sales channel is one of the most important things not only for sixth-industri-
alization but also for early stage of businesses to stabilize the operation.
　Sun Mine opened three sales channels such as ⑴ farmer’s markets by consignment sales 
contract, ⑵ retail stores by consignment sales contract, and ⑶ retail stores by direct 
transaction, and then the company learned the characteristics of each channel to use them 
eﬃciently.
　Since the parent company, Sanei, is a subcontractor of one company, and has only one 
（　　）
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trading partner, the company has diﬃculty of adjust to changing demand. Because of Sa-
nei’s situation, Sun Mine keeps various sales channels for dispersion of risk.
　One of the advantages of a farmer’s market is suitable for selling irregular products. A 
farmer’s market users tend to care more about quality, uniqueness, and scarcity of prod-
ucts than uniformity. Therefore if the irregular products have these characteristics, the us-
ers tend to come and buy the products wherever the market located. However, when the 
weather is bad, the users tend to not come to a farmer’s market and increasing unsold ir-
regular products, even if they have higher quality than ordinal regular products because 
they are not for daily use.
　On the one hand, one of the advantages of a retail store is suitable for selling regular 
products. A retail store users come to buy products for daily use therefore bad weather is 
less damage for customer traﬃc than a farmer’s market. A retail store users also tend to 
care more about price and uniformity of quality, size, shape, and color of products than 
uniqueness or scarcity, hence a retail store is not suitable for selling irregular products.
　There are some diﬀerences between a consignment sales contract and a direct transac-
tion. In a consignment sales contract, a retailer accepts the contract easier than a direct 
transaction because the producer takes the risk of unsold. There is also time diﬀerence be-
tween delivery of products and payment in a consignment contract because after sold the 
products, the retailer deducts commission and pay the remains to the producer.
　In a direct transaction, on the other hand, a transaction complete when a producer sells 
own product to a retailer and the retailer pays to the producer, therefore the time diﬀer-
ence is less than a consignment sales contract also the retailer takes the risk of unsold.
　For these reasons, a producer wants to transact directly but a retailer wants to avoid 
the risk of unsold, and this makes a diﬃculty of a direct transaction especially for a small 
producer. To overcome this problem, it can be aﬀective way that a producer start to trans-
act with a retailer by a consignment sales contract to get repeat customers of own prod-
uct, and wait the retailer ask to conclude a direct transaction. This strategy is a same 
with Sun Mine’s tasting and selling strategy.
　The other characteristic of a farmer’s market, in terms of a consignment sales contract, 
is that a producer can make a transaction easier than with a retail store. In general, a 
farmer’s market is smaller than a retail store both in ﬂoor space and product variety, thus 
the market willing to accept a small lot of product, on-and-oﬀ transactions, and even irregu-
lar products to avoid empty shelves （lack of stock） as long as the transaction brings prof-
it. On the other hand, a retail store generally does not deal an irregular product even in a 
consignment sales contract therefore a farmer’s market is one of the suitable selling chan-
nels for early stage of new businesses or irregular products.
　However, when a producer increases his production scale, he needs more transaction 
partners to sell the products. More than certain production scales of producers use an ag-
（　　）
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ricultural cooperative to sell their products, but as Nakano （2014 pp. 354―355） reported, the 
charge for the use of an agricultural cooperative is not cheap
5）
.
　On the other hand, Since Yamaguch’s Chinese mushroom production amount is 44th 
place of whole 47 prefectures in Japan （see ﬁgure 2）, Sun Mine aims to distribute own 
product wider in Yamagughi through a wholesale market to enhance the visibility of its 
“local” products.
　So far, Sun Mine is in situation of excess of demand over supply, and continues to in-
crease production scale, but the company prepare for shipment to a wholesale market be-
cause of risk de-concentration, avoiding the charge for the use of an agricultural coopera-
tive, and enhance the visibility of own products. By these marketing strategies, Sun Mine 
produces raw Chinese mushroom, dried mushroom, and process mushroom products, also 
try to develop new processed products to reduce disposal loss at the same time.
９．Conclusion
　The reason why Sanei established new business is to aid the main business by the re-
gression of the collapse of Lehman Brothers in 2008. This case is one of the sixth-industri-
alization that a non-agricultural industry entered agricultural production to diversify own 
business for risk de-concentration.
　Because of the regression, Sanei had surplus workforces, and the company could use the 
workforces to establish and run the new business and create processed food to stabilize 
the business operation. This way of sixth-industrialization is completely diﬀerent from farm-
er’s diversiﬁed sixth-industrialization. One of the reasons of this success is probably that 
Sanei created new business division without hiring outside workers and specialists. Since 
reusing the own surplus workers rather than ﬁring them, the workers think and work 
（　　）
Figure 2　Production amount of Chinese mushroom
Source : Ministry of Internal Aﬀairs and Communications, 2015
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hard, and they use every material and facility that the company has, for creating new 
business, therefore the business has been established a few additional cost. It would be an-
other reason for the success that the president had microbe cultivation skill and the work-
ers have production management skill. By these reasons, Sanei has created plant factory 
like mushroom production system and industrialized way of the factory management sys-
tem, thus this division has demerged from Sanei as Sun Mine in 4 years.
　One the other hand, Sun Mine’s strategies such us multiple selling channels, everyday 
delivery, and testing and selling can be model for sixth-industrialization. As discussed in 
this paper, Sun Mine has three selling channels and combines them to sell own raw mush-
room, processed mushroom products, and irregular mushroom according to the respective 
features of each channel.
　Second strategy is delivery fresh raw mushroom and pick up unsold every day. By this 
method, the customers can access highly fresh mushroom and higher quality dried mush-
room.
　Last one is tasting and selling strategy. This strategy is for directory watching a retail 
store visitors and getting ideas to improve products, information from the visitors, learning 
how to emphasize products to potential customers, and gaining repeat customers. As a re-
sult of this strategy, a producer is possibly able to get a direct transaction oﬀer from the 
retailer. If the producer gets the transaction, he probably can get an initiative for negotia-
tion. From these reasons, Sun Mine’s strategies are eﬀective for sixth-industrialization, espe-
cially for its early stage.
　Since Sun Mine’s sixth-industrialization model is based on knowledge and management 
skills for organizing and controlling an industrialized production system, this model is can 
be a model case for a non-agricultural industry when the company enters agriculture as 
diversiﬁcation. To demonstrate the eﬃciency of this model for other agricultural products, 
Sun Mine tries to cultivate elephant garlic as a pilot production by same manner.
　On the other hand, because of Sun Mine spins oﬀ from Sanei, both companies have a 
problem for human resource. Sun Mine is originally one of the business divisions of Sanei, 
and established to absorb surplus workforces generating by demand instability as an accu-
mulator. However, since Sun Mine became independent company, Sanei’s accumulating 
function is disappeared. Actually, because of Sun Mine’s expansion of production scale ab-
sorbs and accumulates Sanei’s surplus workforces right now, but according to the midterm 
plan, Sun Mine needs more workforces near future. If so, hired workforces for Sun Mine’s 
production cannot share with Sanei because of the diﬀerence of the professions that both 
the companies need.
　Finally, this paper cannot demonstrate two aspects of Sun Mine’s business. The ﬁrst is 
business analysis of mushroom production because Sun Mine’s mushroom business just 
stated 4 month before research, and is now expanding, also Sanei’s mushroom division was 
（　　）
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not separate clearly from main business in accounting. The second is follow-up research for 
elephant garlic to demonstrate eﬃciency of Sun Mine’s business model because it is now 
under pilot production. These two topics will be analyzed in next research.
Notes
1）　The deﬁnition is “sixth-industrialization is projects and actions to get new values and to cre-
ate employment opportunity for elder people and women by expanding aquiculture beyond the 
area of primary industry to secondary and tertiary industry （Imamura 1998 p. 1）.”
2）　Hidaka argues that previous studies “do not investigate the risk and cost by bearing other 
sectors （2011 p. 20）”
3）　The examples are such as a farmer’s market, restaurant, and inn.
4）　Nakano reported an agricultural cooperative’s sixth-industrialization, and it does not reach 
success yet.
5）　According to Nakano （2014 p. 356）, in case of a melon shipping cooperative, average earnings 
per unit of crop land is 2.2 million yen, and about 500,000 yen of the unit earnings （more 
than 20 percent） is for commission and running cost of the cooperative.
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